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それぞれの同位体比は次式で示される8値,すなわち
ある標準試料からの千分率偏差 (‰)で表わされる.
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58 松葉谷 治･酒 井 均･上 田 晃･堤 真
stable isotope ratios
H20 SO4 ∑C
6 D 6180 634S 61
Locality
Noboribetsu,Jigokudani(mud pot)
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Zsotopicratios, ○/ .｡ Chemicalcomposition.%V/v































































･o･ L｡cality 諾 cg発 言 (06,号｡' (so;:?,
Centeroflake,5cmabovethesurface 16.3 -136.8 -21.4
dltto .1cm dltt0 -158.8
Leesideshore ,5cm ditt0 -142.4
dlttO ,4cm ditto 12.4 -166.3 -22.1
250m inlandfromtheshore,70mabovegrnd. 12.4 -158.8 122.i
Windsideshore,i.5m ditto l1.4 -168.0 -22.0
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Abstract Stable isotope ratios of hydrogen,
oxygen, carbon and sulfur of precipitation,
thermal and mineral waters, and volcanic gases
were measured. The isotopic data combined with
chemical and geological information were dis-
cussed in terms of origin and evolution of the
hotsprings and volcanic gases.
The hotsprings along the Uchiura Bay, Oshima
Peninsula are mostly near-neutral NaCI-type
thermal water and may be divided into three
groups : (1) thermal waters isotopically similar
to the precipitation of this area, (2) those similar
in D/H to the local meteoric waters but enriched
by 2 to 3%0 in 180 compared to the latter, and (3)
those enriched significantly in both D and 180
relative to the local meteoric waters. The first
and second types of thermal water probably
form from local meteoric water which percolates
through "Green Tuff" formations and acquires
dissolved chemicals from them. However, high
salt concentration and the oxygen isotope shift
(thesecond type) may imply that the NaCl-type
water of volcanic origin might be involved.
On the other hand, the waters of the third group
can be explained by mixing of modern sea water
into the second type thermal water (in case of
Yachigashira) or by incorporation of fossil sea
water of Tertiary origin into modern meteoric
water (Nigorigawa).
Except for Esan, Noboribetsu and Atosanupuri
volcanic systems, waters from all the hotsprings
and volcanic fumaroles associated with Quatern-
ary volcanic rocks are meteoric in origin.
Thermal waters at Esan, Noboribetsu and
Atosanupuri have 0 D = - 30 ~ - 50 and 0 180 =
-1~+ 3%0 and are enriched in D and 180 relative
to local meteoric water of the respective area.
The origin of these waters and the mechanism (s)
controlling the isotope ratios could not be made
clear by the present study.
Interesting is the finding that at Esan, Nobori-
betsu and Atosanupuri, thermal waters are
enriched in D and 180 relative to near-by
fumarolic gases. The enrichment factor is 18 to
26%0 for hydrogen and 4 to 6 roo for oxygen,
implying that more than one stages of liquid-
vapor separation are taking place in underground
hydrothermal systems.
